Agglomeration effect of producer service will affect manufacture labor productivity because of the relationship between the producer service and manufacture. Based on the review of literature, this paper investigates the influence of specialized agglomeration and diversified agglomeration to manufacture labor productivity in China. Through panel data analysis of 31 provinces in China from 2005 to 2011, it is concluded that specialized agglomeration of producer service can promote manufacture labor productivity of eastern and western area, and has a negative effect to manufacture labor productivity of middle area. On the contrary, the diversified agglomeration of producer service has a negative effect on manufacture labor productivity in China's eastern and western area and a positive effect in middle area. These conclusions make some sense to policy making of manufacturing efficiency promotion from the point of producer service.
Introduction
The rapid rising of producer service industry is one of the remarkable characters of western developed countries' economy, and is replacing manufacturing industry as the main impetus and source of innovation for economic growth gradually. In China, as the producer service industry developed, the service industry's proportion of na-tional economy got increase gradually and the service industry began to push forward the development of manufacturing industry in recent years.
The phenomenon of the industrial agglomeration, as a typical economic activity, was being important research content of economic, management, and economic geography etc. Most research suggests that industrial agglomeration can promote economy and increase the labor productivity. With the advent of the service economy, the service industry is separated from the manufacturing industry by form of outsourcing and becomes the main power of driving economic gain so that the service industry agglomeration effect appears. Service industry agglomeration can promote economic growth, and meanwhile, said by Markusen (1898) [1] , the producer service industry is useful to cut cost and enhance efficiency by supporting specialized service. This paper starts with agglomeration effect, and analyzes the influence of specialized agglomeration and diversified agglomeration from producer service industry and to which extent the agglomeration affects the labor productivity of the manufacturing industry. Finally, this paper makes some theoretical guidance on industrial development policy of China.
Literature Review

The Service Industry Agglomeration
According to the view of Hoover, the industrial agglomeration can be divided into the specialized agglomeration and the diversified agglomeration with different influences on firms and industries respectively. The specialized industrial agglomeration is also called localization economies, which refers to profits derived from concentration of firms which produce the same or similar products in a particular area. Firms inner one industry gather in particular area, with imitating mutually and highly skilled workforce's transferring work, new ideas and knowledge are developed and spread quickly so that every firm gets benefits. This kind of benefit of the agglomeration is from firms of one industry. The level of specialized agglomeration is usually measured by location quotient, spatial Gini coefficient and the indexes of the regional concentration. The diversified agglomeration is also called urbanization economies, which refers to extra profits derived from the concentration of firms from different industries. Specifically, the industry diversified economy refers to an area of knowledge spillover among different industries in the external economy. Jacobs (1969) considered the agglomeration of different industries in an area is helpful to the spreading and diffusing for knowledge, the knowledge spillover gives more effect to innovation and growth of industry, meanwhile the agglomeration of different industries promotes regional competition so that productivity can be increased. One firm can get benefits from firms in several industries. Herfindahl index and EG index are usually used to evaluate the degree of the diversified agglomeration.
Based on the model proposed by Glaeser et al. (1992) , Cainelli and Leoncini [2] examined the effect of the industrial agglomeration to the industry employment growth in Italy from 1961 to 1993. The result showed that the specialized industrial agglomeration appeared instability and diversified agglomeration can promote the local development. Dekle (2002) [3] used total factors productivity to estimate externality of agglomeration, the research indicated that there appears remarkable specialized agglomeration in financial industries, wholesale and retail industries in Japan, but lack of the diversified agglomeration. Bilent & Suedekum (2005) [4] analyzed the agglomeration of growth of employment in 1993-2001's Germany, results showed that the diversified agglomeration existed in manufacturing industries and the specialized agglomeration existed in advanced service industry. In China, numerous scholars acknowledge the positive effect that the industrial agglomeration gives to the industrial growth and labor productivity's increasing. For instance, based on economic census date in Beijing in 2004, Chen Liangwen and Yang Kaizhong [5] explained difference of labor productivity's rate in the view of the economy gathered density, and demonstrated that there exist a positive correlation between the economic density and the rate of labor productivity. Hu Xia and Wei Zuolei [6] discovered that the service industries agglomeration has an obvious promoting to the increasing of productivity of service industries, meanwhile the service industry agglomeration has a positive effect on increasing of service industries. Yuan Yijun and Song Yang [7] used panel data to analyze the localization and urbanization economy, the empirical results showed that the specialization of China's service industry agglomeration effect is significantly positive from 1996 to 2008, while the diversified agglomeration effect is significantly negative.
Relationship between the Producer Service Industry and the Manufacturing Industry
There are many theoretical analysis of the relationship between the producer service industry and the manufac-turing industry, such as interaction theory and integration theory, the theory of supply and demand, etc., no matter what kind of theories, they all means the interrelationship between the producer service industry and the manufacturing industry.
The relationship between producer service industry and the manufacturing industry is embodied in two aspects: firstly, the development of producer service industry and the manufacturing industry have interactive features, that is, they are interdependent, interact with each other, and share common development. Many researches are relevant on it, for example, Gao Juemin and Li Xiaohui [8] investigated that the development of the producer service industry promotes the growth of the manufacturing industry, at the same time, the growth of the manufacturing industry significantly promoted the development of the producer service industry, meanwhile, the internal departments of producer service industry and the manufacturing industry both have interactive relationship of development. Secondly, in the process of the interaction between producer service industry and the manufacturing industry, the producer service industry improves the production efficiency for the manufacturing industry. Eswaran and Kotwal [9] believe that the expansion of the service department promoting the development of manufacturing industry is through two ways, one is to deep the division of the labor and rise the specialization in order to promote the manufacturing efficiency, the other one is to promote the manufacturing efficiency by reducing manufacturing intermediate costs. Subsequently, some scholars did the argumentation and reinforcement for Eswaran and Kotwal's researches. Chen Xian, Huang Jianfeng [10] further investigate the dynamic evolution of the relationship between the service and manufacturing industry from the perspective of labor division, analyze the interdependence, interaction between the producer service industry and the manufacturing industry. Feng Taiwen [11] used the panel data of 28 segments of manufacturing industries in China from 1999 to 2006 to analyze the interior theory that development of the producer service industry giving to the increasing of maufacturing efficiency, the results show that the development of the producer service industry promote the manufacturing efficiency, especially in the influence on the financial industry. Gu Naihua, Bi Doudou [12] think that in the period of transformation of economic development in our country, the development of the producer service industry can improve the competitiveness of manufacturing industry, the empirical results show that the producer service industry each grew by 1%, can improve the manufacturing efficiency by 0.022%.
The Service Industry Agglomeration and Its Efficiency
With the rise of the new economic geography, the progress of researching the industrial agglomeration has become quickly, the study of the relationship between the producer service industry and the manufacturing industry also has gone further. Now that there are interaction of the producer service industry and the manufacturing efficiency, and the development of the producer service industry can promote manufacturing efficiency, can the producer service agglomeration promote the manufacturing agglomeration and the manufacturing efficiency? In theory, the answer is true, because the service agglomeration can promote the rising of its economy and the labor productivity.
From the view that the service industry agglomeration can promote the economic growth and labor productivity in service industry, Cheng Dazhong [13] used the industry relative intensity index to analyze the relationship between the index and the service industry labor productivity, whose results show that except for realty business, there is a positive relationship between the labor productivity and the service industry in our country, which means the higher relative intensity is, the greater the labor productivity in the service industry is. Tong Xinle [14] used provincial panel data in China and three indexes which express the level of concentration of the service industry: the location quotient, concentration factors and the proportion of service in GDP to analyze the degree of the influence on the degree of the service industry agglomeration and then got a similar research result with Cheng Dazhong's, that is to say, the three indexes all have positive influence on the labor productivity in the service industry. On the other hand, we can see from the analysis about the relationship between the producer service industry and manufacturing industry that the producer service industry promotes the manufacturing industry; thereby the service industry agglomeration can promote the manufacturing efficiency as well.
Of course, some scholars researched it from the view of the producer service industry agglomeration's promoting to the increasing of the manufacturing industry agglomeration, or the manufacturing efficiency, but this kind of researches are still rarely. Zhang Yifeng and Li Meiling [15] used the location quotient and based on Chinese provincial data to indicate that the professional and technical personnel agglomeration are helpful for advanced manufacturing industry agglomeration, meanwhile, the relationship between the producer service industry agglomeration and the advanced manufacturing industry agglomeration is a strong positive correlation. Ji Yahui etc. [16] used Herfindahl index and EG index to analyze the correlation of agglomeration between two big industries according to the data of our country's producer service industry and manufacturing industry from 2003 to 2009, the result shows that the degree of the producer service industry agglomeration has obvious relevance with the manufacturing agglomeration's. Xuan Ye [17] used cities sample's data from 2003 to 2009 and the labor productivity indicators to measure the manufacturing production efficiency, and empirically analyzed that the producer service industry agglomeration can not only enhance the regions' manufacturing efficiency, but also rise around areas' manufacturing efficiency through the spatial spillover effect.
So far, we collect the literature review and draw the chart (Figure 1) . Figure 1 shows that diversified agglomeration and specialized agglomeration of the service industry promote the service industry economy and the increasing of the labor productivity, meanwhile the development of the producer service industry can promote the manufacturing efficiency through deepening of the labor division and the specialization and reducing the intermediate service cost of manufacture. According to the literature review, recent researches focus on two adjacent connecting parts, and no scholars researched the relationship between the producer service industry agglomeration and the manufacturing efficiency, so this paper will give the empirical analysis in this perspective.
Method
The Basic Model
No matter specialized agglomeration or diversified agglomeration, the economic effect created by the industrial agglomeration should be seen as economic externality. Hence, if agglomeration factor is expressed by ( ) g ⋅ and producing function is expressed by ( ) f ⋅ , the economic growth effect should be:
The Cobb-Douglas production function with two factors is:
Y means total output of the manufacturing industry, agglomeration factor here also represent the technological level as concluded in literature review. K stands for capital stock, L is input of labor. Issuing no changes in return to scale, both sides of equation are divided by L:
So, we get the labor productivity here. Assuming by the literature review that the increasing of the technological level is derived by the producer service agglomeration, is the producer service industry agglomeration indexes of specialized (S) and diversified (D) respectively. Add these two indexes to agglomeration factors and log both sides of (3), we can get two agglomeration models of the manufacturing industry productivity. Figure 1 . The relationship between the producer service industry agglomeration and the manufacturing efficiency.
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We explain the indexes in the model as follows:
1) The specialized agglomeration index in producer service industry. This paper chooses the location quotient index to evaluate the specialized agglomeration level in the area I and use , i t s to express it. It refers to the specialized agglomeration level in area i in the year t :
,
ij v and ic v express respectively that in the year t , the increment of the producer service industry j in area i and in whole country; j v and c v refer to in the year t , the increment of the service industry j in area i and the increment of the service industry j in China respectively. If the regression coefficient of this index is positive, it means the specialized agglomeration level in producer service industry has a positive effect on increasing labor productivity.
2) The diversified agglomeration index in producer service industry. The diversified agglomeration level in producer service industry is evaluated by reciprocal of Herfindal centralized index. In other words, the diversity of external environment for the industry is defined as the increment of all other industries of a share of the reciprocal of the sum of the squares except this industry.
In the Equation (7), M stands for the total number of the producer service industry, i Y stands for the increment of tertiary industry, , i j Y ′ is the increment of the producer service industry except for j . This index reflects the diverse environment that the producer service industry has. If the index is positive, it means the diversified agglomeration level in the producer service industry has a positive effect on increasing labor productivity.
3)
K L stands for the labor capital in the manufacturing industry. K is the capital stock of area i in year t , which is expressed by the total non-current assets in the whole society; L is the population of employment of area i in year t . 4) Size. Considering the influence that the development scale of the service industry has influence on the labor productivity, the size is added to the model to show the service industry development scale which is expressed by the employment population in service industry. 5) FDI. Considering the influence that the foreign direct investment has on the labor productivity of the manufacturing industry, FDI is added to the model as the foreign direct investment scale. It's expressed by the foreign direct investment in the whole non-current assets in the whole society.
Data Source
This paper uses the panel data from 31 provinces from 2005 to 2011 in China. According to the definition of the producer service industry by the National Statistic Bureau in 2002, and the unity of the data in the statistical yearbook, this paper chooses 5 industries in the producer service industry: scientific research, technical services and geological prospecting industry, transportation, warehousing and postal service, finance, insurance, real estate industry, information transmission, computer services and software. For a further analysis, we divide the country into three parts 1 : east, west and middle. All data is from Chinese City Statistical Yearbook, Chinese Statistical Yearbook and Chinese Industrial Economic Statistical Yearbook.
Results
The Specialized Agglomeration of the Producer Service Industry
The paper uses Hausman test in the software eviews6 to do the pattern recognition, then confirm whether to use fixed effect model or random effect model. Result shows that all parts should establish fixed effect model.
After the recognition for panel data, further to determine concrete forms of the model. There are three forms: 1) the variable coefficient panel data model; 2) the variable intercept panel data model; 3) the constant coefficient panel data model. Based on covariance matrix tests, it's easy to construct F statistics used by hypothesis testing, and to distinguish by the result of statistics F. Table 1 is the result of covariance matrix tests.
It's showed by Table 1 that the panel data of east, west and mid should all establish variable intercept panel data models, and data for nation should establish variable coefficient panel data model. For comparative purposes, the variable coefficient panel data model of China is showed in Table 2 .
The regression result in Table 2 shows that the labor capital, the specialized agglomeration of the producer service industry, the service industry scale and the foreign direct investment all have positive influence on the labor productivity of the manufacturing industry. The influence coefficient of the labor capital is 0.516766.the diversified agglomeration of the producer service industry has positive influence on the labor productivity rate and the coefficient is 0.346878. The development scale of the service industry's influence on it is also positive with a 0.328650 coefficient. The coefficient of direct foreign investment is 0.074851. Results illustrate the development scale of the service industry and the specialized agglomeration of the producer service industry can both promote the labor productivity in the manufacturing industry.
According to the Table 3 , further analysis can be done: 1) In terms of the agglomeration index on the specialization of the producer service industry, the producer service industry agglomeration level to the east and west has positive impact on the manufacturing industry labor productivity, the elastic coefficient of the western area is 0.350455, which is higher than that in eastern area (0.109518). This shows that the same degree of the specialization agglomeration level of the producer service industry has greater impact on improving the western manufacturing industry labor productivity. But for the central region, the impact is significantly negative, whose elastic coefficient is −0.700984.
2) The capital input in each area is the main reason for improving the manufacturing industry labor productivity. It can be seen through the coefficient of regression that the average labor capital in the three large areas has positive impact on the labor productivity, at the same time, the coefficient of the average labor capital regression of these three areas basically higher than the other variables', this shows that the elastic coefficient of the average labor capital is the biggest and has the biggest impact on the manufacturing labor productivity. In terms of the three internal large areas, the western elastic coefficient is the highest at 0.690247, the second highest is the middle area (0.373787), while the eastern elastic coefficient is the lowest (0.312746).
3) The employment scale of the service industry in these areas has positive impact on the labor productivity in manufacturing industry. Among them, the employment scale in the middle area has the greatest impact, the elastic coefficient is 1.123247, the east has the second greatest impact and the west has the lowest. This further illustrates that the development of the service industry plays a positive role on the manufacturing industry efficiency. 4) FDI is also an important reason for the improvement of the manufacturing labor productivity. As the results show that the FDI elastic coefficient in the east is the highest, which has the greatest impact on the manufacturing labor productivity, while the middle has the second greatest impact and the west has the lowest.
The Diversified Agglomeration of the Producer Service Industry
Similarly, we use Hausman test in software eviews6 to do the pattern recognition for panel data in order to determine whether to use the fixed effect model or the random effect model. Results show that all 3 parts should establish fixed effect models. And after the recognition for panel data, further determining concrete forms of the model. The method of the test is the same with the specialized agglomeration, which is showed in Table 4 .
We can see from Table 4 that both analysis of east and west should establish variable intercept panel models while national analysis should use variable coefficient panel model and middle area should establish constant coefficient panel model. Table 5 shows the result of variable intercept panel model of the whole.
In Table 5 , labor capital in manufacturing industry, scale of employment in service industry and foreign direct investment all have positive influence on labor productivity of manufacturing. Meanwhile, the elastic coefficient of manufacturing labor productivity to these three element are 0.526680, 0.303259 and 0.080507 respectively. These coefficients are similar with those of specialized agglomeration, this means there is no contradiction. On the other hand, the general influence that diversified agglomeration of producer service has on labor productivity in manufacturing is negative, the elastic coefficient is −0.104158. In other words, in the view of whole nation, diversified agglomeration of producer service industry can't improve efficiency of manufacturing and may limit the increasing of labor productivity in the manufacturing industry.
According to the Table 6 , further analysis can be done: 1) The same as the specialization analysis, the average labor capital has positive impact on the labor productivity in the manufacturing industry of each area, and it is also the main factor which affects the labor productivity in manufacturing. The elastic coefficient of the western area is the highest, at 0.703954, the elastic coefficient of the east is the second highest and the middle is the lowest.
2) Except for the middle area, the diversified agglomeration of the producer service industry the eastern and western has significantly negative impact on manufacturing labor productivity, especially in the eastern area, whose elastic coefficient is −0.186487.
3) The employment scale of the service industry in three areas has positive impact on the labor productivity in manufacturing industry. It is the same as the specialized agglomeration analysis.
4) The FDI of the east and the west has negative impact on the labor productivity of the manufacturing industry, but the elastic coefficient of FDI is positive in the eastern area, which means that the impact of eastern FDI on manufacturing labor productivity is significantly positive.
Conclusions
This paper analyzes the impact of the agglomeration effect of producer services on labor productivity in the manufacturing sector. From the regression results, eastern, central and western regions, even the whole nation, have a big difference, but there is still some regularity to obey. 1) The specialized agglomeration effect of producer services has a significant positive effect on manufacturing labor productivity of the whole country as well as eastern and western area, while the diversified agglomeration effect has a negative effect on these regions. On the contrary, to the central area, the specialized agglomeration effect of producer services has negative impact significantly on the manufacturing labor productivity, while the diversified agglomeration effect has obvious positive impact. 2) Average labor capital, employment scale of service industry and the specialized agglomeration effect of producer service have an undeniable positive effect on manufacturing labor productivity, and the average labor capital is the main reason of the improvement of the manufacturing labor productivity. 3) For both the country and the region, development scale and degree of service industry have positive effects on manufacturing labor productivity. 4) FDI has different effects on different regions concerning about the manufacturing labor productivity.
So, this paper puts forward some suggestions to improve the labor productivity in manufacturing industry from the perspective of the development of service industry. First of all, the service industry especially the producer service industry can promote manufacturing industry efficiency from many perspectives, and thus the development of Chinese service industry should be promoted. The growth of service industry mainly comes from the growth of producer service industry; therefore, we should support the development of the producer service industry, expand the development scale, and improve the proportion of the service industry especially the proportion of the producer service industry in Chinese industry. Secondly, from the perspective of the producer service agglomeration, we should promote specialized agglomeration in China's eastern and western areas, and enhance the professional level of the productive service industry. For example, the development of western regions is relatively backward, so it is vital to increase the specialized agglomeration of the producer service industry, such as strengthening the development of transport logistics, and improving the manufacturing efficiency gradually from the point to the whole; the developed eastern parts have a diversified characteristic on the development of the producer service industry, so it's important to promote the producer service industry to join the more specialized international competition; the central regions are geographically between east and west, and the central development of the service sectors is also between east and west. Considering the conclusions from the regression, if the central regions strengthen the diversification of the producer service industry, it can improve the manufacturing productivity; therefore, the central regions should be promoted through various measures to enhance the diversification of the producer service industry.
